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(54) SYNTHETIC RESIN MANIFOLD FOR INTERNAL COMBUSTION ENGINE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To compose a 
synthetic resin manifold provided with a 
distribution passage for blowby gas by two 
members to be welded under vibration. 
SOLUTION: An intake manifold is composed 
of a first member 11 and a second member 12, 
and they are welded together under vibration. 
The first member 11 is provided with a head 
side flange part 1, a collector side flange part 
2 and a branch half part 3A. The second 
member 12 is formed like a lid provided with 
a branch half part 3B. A passage connecting 
part 23 is provided in a side part of the 
collector side flange part 2, and it is divided 
into a base part 23A and a cover part 23B. Groove parts 25 for the distribution 
passage are respectively formed on the base part 23A and the cover part 23B along 
with cutout parts 27 reaching each cylinder. By this, the distribution passage 
extending in a cylinder row direction and four branch passages reaching each 
cylinder are composed when they are joined. 
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[Claim(s)] 

[Claim l] While two or more branch sections divide and constitute the manifold 
stood in a line and prepared in two members in the parting plane of a direction in 
alignment with the train of these branch sections In an internal combustion 
engine's manifold made of synthetic resin carries out oscillating welding of these 
two members of each other, and it was made to unify While preparing the 
continuation section for paths which makes the lateral part of all the branch 
sections come to continue in the direction of a train of the branch section in one edge 
of each branch section The above-mentioned parting plane is arranged so that this 
continuation section for paths may be crossed, and it divides into the base section 
which makes a part of one member for this continuation section for paths, and the 
covering section which makes a part of member of another side. And among these 
base sections and covering sections The manifold made of synthetic resin of the 
internal combustion engine characterized by forming the distribution path which is 
open for free passage to the branch path of each branch circles. 
[Claim 2] The manifold made of synthetic resin according to claim 1 characterized 
by one flank of this flange constituting the above-mentioned continuation section for 
paths while the flange of the edge of each branch section is continuing in the 
direction of a train of the branch section. 

[Claim 3] While each branch section is curving to the abbreviation U typeface, the 
inside part of the branch section of these abbreviation U typefaces is constituted as 
the 1st member and a lateral part is constituted as the 2nd member with the flange 
of both ends, respectively The above-mentioned continuation section for paths is 
located in one flank of the flange of one edge. The above-mentioned base section to 
the 1st member of the above The manifold made of synthetic resin according to 
claim 1 characterized by following the junction seal line by which the 
above-mentioned covering section is prepared in the 2nd member of the above, 
respectively, and the junction seal line between these base sections and covering 
sections met in the direction of a path of the branch path of each branch section. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manifold made of synthetic 
resin which equipped one with the distribution path for distributing gas, such as 
blow-by gas, to each branch path especially about the manifold made of synthetic 
resin used as an internal combustion engine's inlet manifold. 
[0002] 

[Description of the Prior Art] An internal combustion engine's inlet manifold is in 
the inclination to replace with an old metal thing and for the thing made of 
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synthetic resin to be adopted for lightweight-izing or lowcost-izing as known well. 
As an example of this manifold made of synthetic resin, the thing of a configuration 
of dividing into two members the manifold which has two or more branch sections in 
the shape of half-segmented, and it carrying out metal mold shaping with injection 
molding etc., respectively, and having made it join mutually by oscillating joining 
(called friction joining) is known as indicated by JP,6-73368,U. 
[0003] Moreover, in an internal combustion engine's inhalation-of-air system, 
introducing blow-by gas for example, in the inhalation-of-air collector of the throttle 
upstream through the so-called PCV valve is known as some an internal combustion 
engine's blow-by gas processors. And in order for each gas column to distribute this 
blow-by gas to homogeneity, the distribution path which met in the direction of a 
gas column train is established in an inlet manifold, and the configuration which 
introduces blowby gas into each branch path from this distribution path, 
respectively may be adopted. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above manifolds made of synthetic 
resin, in order to prepare the distribution path for blowby gas, it is necessary to 
constitute a distribution path and, generally complication of a configuration and the 
increment in components mark are caused with a metallic conduit different from a 
manifold etc. 

[0005] On the other hand, in order to resinify the whole manifold including this 
distribution path, forming a distribution path in a manifold and one Although it is 
possible to constitute the distribution path which joined the still more long and 
slender covering device material made of synthetic resin for distribution paths to 
the outside of the manifold made of synthetic resin, and met in the direction of a gas 
column train among both If it does in this way, the whole manifold will consist of 
three members made of synthetic resin, components mark and a junction process 
increase, and it is not desirable. 

[0006] Then, it aims at constituting the manifold equipped with the distribution 

path as this invention is also at two members made of synthetic resin. 

[0007] 

[Means for Solving the Problem] While two or more branch sections divide and 
constitute the manifold stood in a line and prepared in two members like claim 1 in 
the parting plane of a direction in alignment with the train of these branch sections, 
this invention In an internal combustion engine's manifold made of synthetic resin 
carries out oscillating welding of these two members of each other, and it was made 
to unify While preparing the continuation section for paths which makes the lateral 
part of all the branch sections come to continue in the direction of a train of the 
branch section in one edge of each branch section The above-mentioned parting 
plane is arranged so that this continuation section for paths may be crossed, and it 
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divides into the base section which makes a part of one member for this 
continuation section for paths, and the covering section which makes a part of 
member of another side. And among these base sections and covering sections It is 
characterized by forming the distribution path which is open for free passage to the 
branch path of each branch circles. 

[0008] Namely, it divides into two members and the manifold of this invention is 
constituted so that each branch section may be made into the shape of 
half-segmented, and the parting plane of two members is prolonged in the direction 
in alignment with the train of the branch section as the whole. Here, near the edge, 
each branch section does not become half-segmented ["like ], but the greater part of 
the perimeter is included for while it has the above-mentioned continuation section 
for paths in one member. And the parting plane of two members passes along the 
continuation section for paths in the lateral part of the branch section by this 
location, and this continuation section for paths is divided into the base section and 
the covering section in it. For example, the distribution path for distributing 
blowby gas to each gas column is formed between the above-mentioned base section 
and the covering section, and a distribution path is both constituted in the shape of 
a path as if a manifold completes two members to one by carrying out oscillating 
welding. In addition, it is also possible to fabricate a collector at one edge of the 
branch sections at one. 

[0009] In invention of more concrete claim 2, while the flange of the edge of each 
branch section is continuing in the direction of a train of the branch section, it is 
characterized by one flank of this flange constituting the above-mentioned 
continuation section for paths. That is, the flange of two or more branch sections is 
following a single string as a flange for attachment to a collector, the cylinder head, 
etc., and a distribution path is formed in one flank of this flange. Therefore, that 
most is contained in one member and, as for this flange, only the covering section of 
that one flank is contained in the member of another side. In addition, in a serial 
Taki cylinder internal combustion engine, generally, although the direction of a 
train of the branch section is equal to an internal combustion engine's direction of a 
gas column train, it is not necessarily limited to this. 

[0010] Furthermore, each branch section is curving to the abbreviation U typeface, 
the inside part of the branch section of these abbreviation U typefaces is constituted 
as the 1st member, and the lateral part consists of invention of claim 3 as the 2nd 
member with the flange of both ends, respectively. And the above-mentioned 
continuation section for paths is located in one flank of the flange of one edge, the 
above-mentioned base section is prepared in the 1st member of the above, and the 
above-mentioned covering section is prepared in the 2nd member of the above, 
respectively. Furthermore, the junction seal line between these base sections and 
covering sections is following the junction seal line which met in the direction of a 
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path of the branch path of each branch section. That is, while the 2nd member is 
relatively constituted as a member of the shape of a small lid, it is mutually joined 
along with a predetermined junction seal line and each branch section consists of 
carrying out oscillating welding of this to the 1st member as a branch path, it is 
constituted so that a distribution path may be open for free passage to each branch 
path. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable implementation of 
this invention is explained to a detail based on a drawing. 
[0012] This example applied this invention to a serial 4-cylinder internal 
combustion engine's inlet manifold, and this inlet manifold had the head side flange 

1 attached in the cylinder head which is not illustrated, and the collector side flange 

2 attached in the box-like collector which is not illustrated like drawing 14 which 
shows a final assembly condition, and it has the four branch sections 3 
corresponding to each gas column among both the flanges 1 and 2, respectively. The 
four branch sections 3 are put in order along an internal combustion engine's 
direction of a gas column train, and have the respectively in general same curve 
configuration. That is, the head side flange 1 and the collector side flange 2 are 
formed in sense different [ 90 degrees of abbreviation ], and the branch section 3 
which connects both is curving to the abbreviation U typeface, respectively. 
Moreover, since the dimension of the longitudinal direction of a collector is short 
compared with the cylinder head, it has turned at the four branch sections 3 slightly 
like drawing 14 in a form which is different in a cross direction, respectively so that 
each spacing may spread in a cylinder head side. However, in order to make 
possible oscillating joining which is mentioned later, the projection configuration of 
each branch section 3 when seeing from the side like an arrow head X is 
fundamentally the same. 

[0013] the part I material 11 which constitutes the inside part of the inlet manifold 
to which this inlet manifold curved to two members, i.e., an abbreviation U typeface, 
as shown in drawing 1 and drawing 2 , and the part II material 12 which constitutes 
a lateral part - since - it is constituted. All, injection molding is carried out to be 
alike at the predetermined configuration, and these 1st [ the ] and the part II 
material 11 and 12 constitute an inlet manifold from thermoplastic synthetic resin, 
for example, the nylon (trademark) resin which blended the glass fiber, and it being 
mutually joined by oscillating joining and being unified. These part I material 11 
and part II material 12 are mutually divided in the parting plane which met the 
curve configuration of each branch section 3 fundamentally, and the parting plane 
prolonged in the direction in alignment with the train of the branch section 3 so that 
each branch section 3 might be put in a row in more detail. This parting plane 
makes the curve side which comes linearly to carry out the parallel displacement of 
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the predetermined curve which makes an abbreviation U typeface along the 
direction of the arrow head X of drawing 14 (the direction of a gas column train of 
the train of the branch section 3, i.e., the direction), in order to make oscillating 
joining possible. 

[0014] As shown also in drawing 3 , the part I material 11 is constituted so that the 
head side flange 1 and the collector side flange 2 may be included in one. That is, 
the head side flange 1 is fabricated by branch section 3 edge and one which make 
nothing and tubed [ this ] in tubed [ with which branch section 3 edge near the head 
side flange 1 followed the perimeter of each branch path 4 ]. Four branch section 3 
edges are continuing in the direction of a gas column train at one, and this head side 
flange 1 has the movinting hole 5 in two or more places. Similarly, the collector side 
flange 2 equips the both ends of the longitudinal direction with the attachment 
section 6 while continuing in the direction of a gas column train at one, without 
dividing opening of the branch path 4 too so that the perimeter may be covered, and 
it may be formed circularly and four openings may be included as shown also in 
drawing 4 . And in the central part of each branch section 3, each branch section 3 
has become half-segmented [-like ], and is formed as branch half-segmented section 
3A so that 2 ****s of the branch paths 4 may be carried out almost along with the 
center line. Four branch half-segmented section 3A is mutually fabricated by most 
except this part in the direction of a gas column train succeeding one, although it 
has dissociated mutually in the part of head side flange 1 approach. 
[0015] On the other hand, the part II material 12 is making the wrap lid-like 
configuration for the lateral surface of the part I material 11 as a whole excluding 
the head side flange 1 and the collector side flange 2, as shown in drawing 1 and 
drawing 2 . That is, this part II material 12 has four branch half-segmented section 
3B which made the branch section 3 the shape of half- segmented, and these four 
branch half-segmented section 3B is mutually fabricated in the direction of a gas 
column train except for the point of head side flange 1 approach succeeding one. 
[0016] therefore, as a parting plane of the part I material 11 and the part II 
material 12 which were seen from [ which was mentioned above ] arrowhead X In 
the central parts of each flange 1 and the branch section 3 except the both ends of 2 
approach Almost along with the center line of the branch path 4, it has extended to 
the abbreviation U typeface as mentioned above, and the end is prolonged outside in 
the place approaching the head side flange 1 so that the branch path 4 may be 
crossed, and it reaches the manifold lateral surface so that it may leave branch 
section 3 edge to tubed, moreover, near [ collector side flange 2 ] the opposite side, 
the parting plane is prolonged so that this branch path 4 may be crossed from the 
location of the center line of the branch path 4 arid it may go to the lateral part of 
the collector side flange 2, and a sign 13 shows it to drawing 14 as ■- opening of 
four branch paths 4 - the parting plane is located immediately outside. Especially, 
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near this collector side flange 2, the collector side flange 2 is covered from the edge 
of the branch section 3, and the parting plane is formed in the plane, and it has a 
form in which branch half-segmented section 3A carried out opening outside further 
rather than the original location of the branch path 4 so that clearly [ drawing 1 ]. 
And corresponding to this, four heights 15 which fit in each branch half-segmented 
section 3A, respectively are formed in the part II material 12 side. These heights 15 
are making the configuration which became depressed in the cross-section 
abbreviation hemicycle that the branch path 4 should be constituted in a 
cross-section approximate circle form with branch half-segmented section 3A of the 
part I material 11, and the parting plane compared with the part I material 11 is 
located between each heights 15 and in its outside. 

[0017] The weldings 21 and 22 which serve as a junction seal line at each are formed 
in the parting plane of the part I material 11 and the part II material 12, and the 
plane of composition of both who will be compared if it puts in another way as a 
linear height of predetermined width of face. These weldings 21 and 22 of each other 
are formed in the symmetry by the part I material 11 and part II material 12 side, 
and joining is carried out to one by comparing these mutually and vibrating them. 
These weldings 21 and 22 are formed along the perimeter of each branch 
half-segmented section 3A and 3B. 

[0018] Moreover, as shown in drawing 14 , the flank of the collector side flange 2 
constitutes the meat section of the shape of a straight line which continued in the 
direction of a train of a gas column train, i.e., direction, of the branch section 3 as 
the continuation section 23 for paths for forming a distribution path from this 
example. And the division configuration of this continuation section 23 for paths is 
carried out by the parting plane 13 in collector side flange 2 side edge mentioned 
above at base section 23A which makes a part of part I material 11, and covering 
section 23B which makes a part of part II material 12. 

[0019] As shown in drawing 3 and drawing 4 , the above-mentioned base section 
23A equips the perimeter with the welding 26 so that the slot 25 for distribution 
paths which extended in the direction of a gas column train may be surrounded. 
This welding 26 is following the welding 21 along the perimeter of the 
above-mentioned branch half- segmented section 3A. And in order to introduce 
blow-by gas into each gas column, the notch 27 is formed in four places, and this 
notch 27 has connected the slot 25 for distribution paths, and the branch path 4 of 
each gas column. 

[0020] Moreover, as the above-mentioned covering section 23B is shown in drawing 
5 - drawing 9 , it has the welding 28 corresponding to the above-mentioned welding 
26 by the side of base section 23 A, it is surrounded by this welding 28, and the slot 
29 for distribution paths is formed similarly. The above-mentioned welding 28 is 
following the welding 22 which met the perimeter of branch half-segmented section 
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3B too. Moreover, it has the notch 31 corresponding to the above-mentioned notch 

27 for every gas column. Here, in order to prevent the outflow of the weld flash at 
the time of joining along with the weldings 22 and 28 to the part II material 12 side 
which has the above-mentioned covering section 23B, the rib 30 for a weld flash 
reservoir is formed. After weldings 21, 22, and 26 and 28 comrades have welded this 
rib 30 for a weld flash reservoir by oscillating joining in slide contact with the other 
party member 11, i.e., the part I material, on the occasion of oscillating joining, that 
protrusion length is set up so that the field where the part I material 11 side 
counters may be approached very much. The above-mentioned rib 30 for a weld 
flash reservoir is formed also in the inner circumference side of the welding 28 
surrounding the slot 29 for distribution paths besides the periphery edge of the part 
II material 12, therefore, substantially, the inside of this rib 30 for a weld flash 
reservoir serves as the distribution path 32 so that clearly [ drawing 5 , drawing 7 , 
etc. ]. moreover, between branch half-segmented section 3of center section of 
direction of gas column train of covering section 23B, i.e., ** 2 cylinder, B, and 
branch half-segmented section 3B of** 3 cylinder As shown in drawing 6 , drawing 
7 , etc., the inlet-port path section 36 is formed like drawing 5 by making a welding 

28 and the rib 30 for a weld flash reservoir extend so that the connector area 35 may 
be fabricated in the shape of [ which was projected ] tubing and this connector area 
35 and the above-mentioned distribution path 32 may be made to open for free 
passage. In addition, the welding 26 by the side of base section 23A is also making 
the configuration corresponding to this inlet-port path section 36 (refer to drawing 
3). 

[0021] Furthermore, the branching path slot 37 is cut in the center section of the 
four above-mentioned notches 31 in the form inserted into the rib 30 for a weld flash 
reservoir, respectively. This branching path slot 37 has bent and extended to L 
typeface so that and the end face of the height 15 for forming the branch path 4 may 
be met, and that tip arrives at the branch path 4, respectively. [ drawing 2 ] 
[0022] Drawing 10 - drawing 13 show the cross section of the important section in 
the completion condition which joined mutually the part I material 11 constituted 
as mentioned above and the part II material 12. These part I material 11 and part II 
material 12 are in the condition which is joined by well-known oscillating joining 
and compared weldings 21, 22, and 26 and 28 comrades mutually, and are making 
the both- way vibration of both carry out in the direction of arrowhead X of drawing 
14 , and exoergic melting of each contact surface part is carried out, and it welds. 
Thus, in the condition of having welded, one distribution path 32 which met in the 
direction of a gas column train is formed between base section 23A and covering 
section 23B. Moreover, although branch half- segmented section 3Aby the side of 
the part I material 11 and branch half- segmented section 3B by the side of the part 
II material 12 are compared and the branch section 3 is constituted, especially, each 
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height 15 by the side of the part II material 12 fits in in branch half-segmented 
section 3 A by the side of the part I material 11, respectively, and constitutes the 
branch path 4 from an edge by the side of the collector side flange 2 in the 
cross-section approximate circle form. And by combining each of this height 15 with 
the part I material 11, it is covered as the effective area of the above-mentioned 
branching path slot 37 shows drawing 12 and drawing 13 , and it becomes the 
branching path 41. Therefore, four branching paths 41 branch from one distribution 
path 32, and it is open for free passage to the branch path 4, respectively. Thus, by 
forming the branching path 41 reached to each gas column along the fitting side of 
the part I material 11 and the part II material 12, it becomes possible to fabricate 
this branching path 41 in the shape of [ which was wide opened as a branching path 
slot 37 by the side of the part II material 12 ] a quirk, and it becomes unnecessary to 
use the core of the shape of a thin pin, and the shaping becomes easy. 
[0023] The tube for blowby gas prolonged from the cylinder head which an internal 
combustion engine does not illustrate is connected to the above-mentioned 
connector area 35, and the blowby gas discharged through the PCV valve prepared 
in the cylinder head side is introduced into it. This blowby gas will be equally 
distributed to a 4-cylinder through the above-mentioned distribution path 32 and 
the branching path 41. 

[0024] In addition, although the above-mentioned example showed the example 
which forms the distribution path 32 in the collector side flange 2 side, it is also 
possible to arrange a distribution path to head side flange 1 approach. Moreover, it 
is also possible to carry out a division configuration at the part I material 11 and the 
part II material 12 including the collector of the cube type which is not illustrated. 
Moreover, it is applicable similarly as distribution paths, such as not only the 
above-mentioned blowby gas but EGR gas. 
[0025] 

[Effect of the Invention] Since what is necessary is according to the manifold made 
of synthetic resin of the internal combustion engine applied to this invention by the 
above explanation so that clearly to be able to constitute the whole from two 
members including the distribution path for blowby gas etc., to carry out oscillating 
welding of the two members made of synthetic resin of each other fabricated with 
injection molding etc., and just to unify, components mark and an adhesion process 
are made with min. Therefore, while being able to reduce cost, it can consider as 
what has high dependability without the poor junction in a joint. 
[0026] Like especially claim 2 or claim 3, by arranging the continuation section for 
paths near the flange of an end, the shaping of each part material itself does not 
become difficult, and shaping by injection molding etc. is possible. 
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[Brief Description of the Drawings] 

[Drawing l] The decomposition perspective view of the inlet manifold concerning 
this invention. 

[Drawing 2] The decomposition perspective view seen from a direction different 
similarly. 

[Drawing 3] The top view of the whole part I material. 

[Drawing 4] The sectional view of an important section which met the A- A line of 
drawing 3 . 

[Drawing 5] The top view of an important section showing near the covering section 
of the part II material. 

[Drawing 6] The sectional view of an important section which met the B'B line of 
drawing 5 . 

[Drawing 7] The sectional view of an important section which met the OC line of 
drawing 5 . 

[Drawing 8] The sectional view of an important section in alignment with D-D line 
of drawing 7 . 

[Drawing 9] The sectional view of an important section which met the E-E line of 
drawing 7 . 

[Drawing 10] The same sectional view as drawing 6 which shows the condition after 
joining. 

[Drawing 11] The same sectional view as drawing 7 which shows the condition after 
joining. 

[Drawing 12] The sectional view of an important section which met the F-F line of 
drawing 11 . 

[Drawing 13] The sectional view of an important section which met the G-G line of 
drawing 11 . 

[Drawing 14] The top view of the completed whole inlet manifold. 
[Description of Notations] 

1 - Head side flange 

2 ■■ Collector side flange 

3 Branch section 3 

11 Part I material 

12 Part II material 
21, 22, 26, 28 - Welding 

23 - The continuation section for paths 
32 - Distribution path 
41 Branching path 
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[Drawing 6] [Drawing 7] [Drawing 8] 




[Drawing 9] [Drawing 10] [Drawing 11] 
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